Characterization of presynaptic beta-adrenoceptors facilitating endogenous noradrenaline release in the portal vein of permanently cannulated, freely moving rats.
We investigated the nature of presynaptic beta-adrenoceptors and the possible heterogeneity of these receptors in the portal vein nervous plexus of freely moving unanesthetized rats using the differential blockade technique with CGP 20712A as a highly beta 1-selective antagonist, ICI 118,551 as a very beta 2-selective antagonist and fenoterol and endogenous NA as beta 2- and beta 1-selective agonists respectively. The fenoterol (0.25 mg/kg)-induced increase of the basal NA level (290%) was dose dependently decreased by 0.1, 0.3 and 1.0 mg/kg ICI 118,551, but was not affected by a high dose (3.0 mg/kg) of CGP 20712A. During electrical stimulation (2 Hz, 3 ms, 5 mA) of the portal vein nervous plexus, 0.25 mg/kg fenoterol induced a 2.1-fold increase in NA overflow compared to the control stimulation value. ICI 118,551 was also able to decrease the fenoterol-induced enhancement during stimulation. During stimulation in the presence of CGP 20712A and fenoterol, the control stimulation value was not significantly decreased. Pretreatment with yohimbine (0.5 mg/kg) was used to create a strong beta 1-stimulus by raising the intra-synaptic NA level through blockade of the inhibitory alpha 2-adrenoceptors. Under these conditions, CGP 20712A did not deminish the yohimbine-induced enhancement of the stimulus evoked NA overflow, clearly indicating the absence of the beta 1-adrenoceptor subtype. ICI 118,551 (0.1 mg/kg) was also unable to influence the evoked NA overflow under these conditions, implying that, even at high concentrations, NA is not able to facilitate its own release by stimulation of the presynaptic beta 2-adrenoceptor.(ABSTRACT TRUNCATED AT 250 WORDS)